> 
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<110> Wang, Huaming 

Bodie, Elizabeth A. 

<120> Phenol Oxidizing Enzymes 



<130> GC561-3 

<140> US 09/468,578 
<141> 1999-12-21 

<150> US 09/220,871 
<151> 1998-12-23 

<150> US 09/338,723 
<151> 1999-06-23 

<160> 17 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 3677 
<212> DNA 

<213> Stachybotrys chartarum 
<400> 1 

ctggctagcc tcacttggta gacagccctg acagcctcac tggctggggg tcgaaaggcc 60 

agtcaatatc ttggtcactg ctaatagttc cttgctacgc gcaaaaagct ccttgccgaa 12 0 

ggggcacaga ctatcaagtg agacatatag gatgcatgtc tttcatagcc acagttaggg 180 

tggtgaccta ctcgaagagg ccccgacttg catgcatacg acatgtcgct tccatgcaac 240 

atgtatgcgc acatcggcga tcaggcaccc tctgcatgca gaatagaacc cccctggttt 3 00 

ccttttgttt cttttccttt ctcaacgacg cgtgagcgtg gttaacttga gcaaggccga 360 

gtggtctgtt cacgaggtta ccatcgaact ctcttctttc ccaatcatga cctgcccccc 42 0 

gagtttagcc cccatcacgg ctgtgaaatc cacttcgata atcctagcct agtgctactc 480 

ttcaatagtt gctcctgatg gggcactttg gtcacattgc cttggttyct cctacctcgt 54 0 

tctcttccgc atcaagcctc tatgcccgac gacaacacct cattggcccg gaccactttg 600 

agcgcgcacg caccttcgcg ccgaaggagt tgataacacc cttcaccctt gcccaatgat 660 

ggagttttgg tctatttgtc atgatcacct cacattcact agatcacgga tcctggaaga 72 0 

gggtgtggaa gccagaccag cttgtccctg ttcttgcaga ctcaggtcag ctcctagcgg 78 0 

ctatcacagc tcaggattat caagtcccgt aaagtccaga cccttttcat tgtatgatgc 84 0 

tgcctaattt gcgctatctc tatgccgtag cagccgtctt ggctacaact ggctgccatg 900 

gctgaagcat cgtgagatct ataaaggtct ccgaatcctc ggtgaagtca gaatcgtctc 960 

tccacaccag tcaacaacaa gcttctttct cttacagctt agcctgagca cattcacaga 1020 

actcttccct tcttttcgtc aatatgctgt tcaagtcatg gcaactggca gcagcctccg 1080 

ggctcctgtc tggagtcctc ggcatcccga tggacaccgg cagccacccc attgaggctg 1140 

ttgatcccga agtgaagact gaggtcttcg ctgactccct ccttgctgca gcaggcgatg 12 0 0 

acgactggga gtcacctcca tacaacttgc tttacaggtg agacacctgt cccacctgtt 1260 

ttccctcgat aactaactct tataggaatg ccctgccaat tccacctgtc aagcagccca 1320 

agatgtatgt ctttgatttt ctacgaagca actcggcccc gactaatgta ttctaggatc 13 80 

attaccaacc ctgtcaccgg caaggacatt tggtactatg agatcgagat caagccattt 1440 

cagcaaaggg tgagtttgct cagaaacctt gtggtaatta atcattgtta ctgacccttt 1500 

cagatttacc ccaccttgcg ccctgccact ctcgtcggct acgatggcat gagccctggt 1560 

cctactttca atgttcccag aggaacagag actgtagtta ggttcatcaa caatgccacc 1620 



gtggagaact cggtccatct gcacggctcc ccatcgcgtg cccctttcga tggttgggct 1680 

gaagatgtga ccttccctgg cgagtacaag gattactact ttcccaacta ccaatccgcc 1740 

cgccttctgt ggtaccatga ccacgctttc atgaaggtat gctacgagcc tttatctttc 1800 

ttggctacct ttggctaacc aacttccttt cgtagactgc tgagaatgcc tactttggtc 1860 

aggctggcgc ctacattatc aacgacgagg ctgaggatgc tctcggtctt cctagtggct 192 0 

atggcgagtt cgatatccct ctgatcctga cggccaagta ctataacgcc gatggtaccc 1980 

tgcgttcgac cgagggtgag gaccaggacc tgtggggaga tgtcatccat gtcaacggac 2 04 0 

agccatggcc tttccttaac gtccagcccc gcaagtaccg tttccgattc ctcaacgctg 2100 

ccgtgtctcg tgcttggctc ctctacctcg tcaggaccag ctctcccaac gtcagaattc 2160 

ctttccaagt cattgcctct gatgctggtc tccttcaagc ccccgttcag acctctaacc 2220 

tctaccttgc tgttgccgag cgttacgaga tcattattgg tatgccctcc cctctcacga 2280 

atgagtcaag aactctaaga ctaacacttg tagacttcac caactttgct ggccagactc 2340 

ttgacctgcg caacgttgct gagaccaacg atgtcggcga cgaggatgag tacgctcgca 2400 

ctctcgaggt gatgcgcttc gtcgtcagct ctggcactgt tgaggacaac agccaggtcc 2460 

cctccactct ccgtgacgtt cctttccctc ctcacaagga aggccccgcc gacaagcact 252 0 

tcaagtttga acgcagcaac ggacactacc tgatcaacga tgttggcttt gccgatgtca 2580 

atgagcgtgt cctggccaag cccgagctcg gcaccgttga ggtctgggag ctcgagaact 2 640 

cctctggagg ctggagccac cccgtccaca ttcaccttgt tgacttcaag atcctcaagc 2700 

gaactggtgg tcgtggccag gtcatgccct acgagtctgc tggtcttaag gatgtcgtct 2 760 

ggttgggcag gggtgagacc ctgaccatcg aggcccacta ccaaccctgg actggagctt 2 820 

acatgtggca ctgtcacaac ctcattcacg aggataacga catgatggct gtattcaacg 2 880 

tcaccgccat ggaggagaag ggatatcttc aggaggactt cgaggacccc atgaacccca 2 94 0 

agtggcgcgc cgttccttac aaccgcaacg acttccatgc tcgcgctgga aacttctccg 3000 

ccgagtccat cactgcccga gtgcaggagc tggccgagca ggagccgtac aaccgcctcg 3 060 

atgagatcct ggaggatctt ggaatcgagg agtaaacccc gagccacaag ctctacaatc 312 0 

gttttgagtc ttaagacgag gctcttggtg cgtattcttt tcttccctac ggggaactcc 3180 

gctgtccact gcgatgtgaa ggaccatcac aaagcaacgt atatattgga ctcaccactg 3240 

tcattaccgc ccacttgtac ctattcgatt cttgttcaaa cttttctagt gcgagagtgt 3300 

ccatagtcaa gaaacgccca tagggctatc gtctaaactg aactattgtg tggtctgtga 3360 

cgtggagtag atgtcaattg tgatgagaca cagtaaatac ggtatatctt ttcctaggac 3420 

tacaggatca gtttctcatg agattacatc cgtctaatgt ttgtccatga gagtctagct 3480 

aaggttgaga atgcatcaga cggaatcatt tgatgctctc agctcgtatt accgatgtaa 3 54 0 

gacaagttag gtaagttgct tggtatccga aaatgactca ggctccctca ttaggttgca 3 600 

tgtgaaaacc ttcagcaact catgggtgtt gggaccaaat catccatacc tgattttgat 3660 

aactgacctg ggtcaat 3677 

<210> 2 
<211> 594 
<212> PRT 

<213> Stachybotrys chart arum 
<400> 2 

Met Leu Phe Lys Ser Trp Gin Leu Ala Ala Ala Ser Gly Leu Leu Ser 

1 5 10 15 

Gly Val Leu Gly lie Pro Met Asp Thr Gly Ser His Pro lie Glu Ala 

20 25 30 

Val Asp Pro Glu Val Lys Thr Glu Val Phe Ala Asp Ser Leu Leu Ala 

35 40 45 

Ala Ala Gly Asp Asp Asp Trp Glu Ser Pro Pro Tyr Asn Leu Leu Tyr 

50 55 60 

Arg Asn Ala Leu Pro lie Pro Pro Val Lys Gin Pro Lys Met He He 
65 70 75 80 

Thr Asn Pro Val Thr Gly Lys Asp He Trp Tyr Tyr Glu He Glu He 

85 90 95 

Lys Pro Phe Gin Gin Arg He Tyr Pro Thr Leu Arg Pro Ala Thr Leu 

100 105 110 

Val Gly Tyr Asp Gly Met Ser Pro Gly Pro Thr Phe Asn Val Pro Arg 



115 120 125 

Gly Thr Glu Thr Val Val Arg Phe He Asn Asn Ala Thr Val Glu Asn 

130 135 140 

Ser Val His Leu His Gly Ser Pro Ser Arg Ala Pro Phe Asp Gly Trp 
145 150 155 160 

Ala Glu Asp Val Thr Phe Pro Gly Glu Tyr Lys Asp Tyr Tyr Phe Pro 

165 170 175 

Asn Tyr Gin Ser Ala Arg Leu Leu Trp Tyr His Asp His Ala Phe Met 

180 185 190 

Lys Thr Ala Glu Asn Ala Tyr Phe Gly Gin Ala Gly Ala Tyr He He 

195 200 205 

Asn Asp Glu Ala Glu Asp Ala Leu Gly Leu Pro Ser Gly Tyr Gly Glu 

210 215 220 

Phe Asp He Pro Leu He Leu Thr Ala Lys Tyr Tyr Asn Ala Asp Gly 
225 230 235 240 

Thr Leu Arg Ser Thr Glu Gly Glu Asp Gin Asp Leu Trp Gly Asp Val 

245 250 255 

He His Val Asn Gly Gin Pro Trp Pro Phe Leu Asn Val Gin Pro Arg 

260 ' 265 270 

Lys Tyr Arg Phe Arg Phe Leu Asn Ala Ala Val Ser Arg Ala Trp Leu 

275 280 285 

Leu Tyr Leu Val Arg Thr Ser Ser Pro Asn Val Arg He Pro Phe Gin 

290 295 300 

Val He Ala Ser Asp Ala Gly Leu Leu Gin Ala Pro Val Gin Thr Ser 
305 310 315 320 

Asn Leu Tyr Leu Ala Val Ala Glu Arg Tyr Glu He He He Asp Phe 

325 330 335 

Thr Asn Phe Ala Gly Gin Thr Leu Asp Leu Arg Asn Val Ala Glu Thr 

340 345 350 

Asn Asp Val Gly Asp Glu Asp Glu Tyr Ala Arg Thr Leu Glu Val Met 

355 360 365 

Arg Phe Val Val Ser Ser Gly Thr Val Glu Asp Asn Ser Gin Val Pro 

370 375 380 

Ser Thr Leu Arg Asp Val Pro Phe Pro Pro His Lys Glu Gly Pro Ala 
385 ~ " 390 395 400 

Asp Lys His Phe Lys Phe Glu Arg Ser Asn Gly His Tyr Leu He Asn 

405 410 415 

Asp Val Gly Phe Ala Asp Val Asn Glu Arg Val Leu Ala Lys Pro Glu 

420 425 430 

Leu Gly Thr Val Glu Val Trp Glu Leu Glu Asn Ser Ser Gly Gly Trp 

435 440 445 

Ser His Pro Val His He His Leu Val Asp Phe Lys He Leu Lys Arg 

450 455 460 

Thr Gly Gly Arg Gly Gin Val Met Pro Tyr Glu Ser Ala Gly Leu Lys 
465 ' ~ " 470 475 480 

Asp Val Val Trp Leu Gly Arg Gly Glu Thr Leu Thr He Glu Ala His 

4 85 4 90 4 95 

Tyr Gin Pro Trp Thr Gly Ala Tyr Met Trp His Cys His Asn Leu He 

500 505 510 

His Glu Asp Asn Asp Met Met Ala Val Phe Asn Val Thr Ala Met Glu 

515 520 525 

Glu Lys Gly Tyr Leu Gin Glu Asp Phe Glu Asp Pro Met Asn Pro Lys 

530 535 540 

Trp Arg Ala Val Pro Tyr Asn Arg Asn Asp Phe His Ala Arg Ala Gly 
545 ~* 550 555 560 

Asn Phe Ser Ala Glu Ser He Thr Ala Arg Val Gin Glu Leu Ala Glu 
565 570 575 



Gin Glu Pro Tyr Asn Arg Leu Asp Glu lie Leu Glu Asp Leu Gly lie 

580 585 590 

Glu Glu 

<210> 3 
<211> 2905 
<212> DNA 

<213> Bipolaris spicifera 
<400> 3 

gtggcgtcgg ggatccacct gaatcatgag atataaagag agggatgttc tgtcaacaat 60 

aatcccatca tcagcttttg aacattctca gctcatcaaa gattttcttc aagatggtcg 120 

ccaaatacct cttctcagca cttcaactcg tttcaattgc gaaaggcata tacggygtcg 180 

ctttgagcga acgtcccgcc aaatttgtcg acaacacccc cgacgaagaa aaggctgcct 240 

tggcgtcaat tgttgaagat gaccctgcgg atgttgtcaa catgctgaaa gactggcaaa 3 00 

gcccggagta tcctctcatt tttcgccaac cactgcccat ccctccagcc aaggaaccaa 360 

agtagtgagt gttcaatcgc atcgacaggt ttcttagaat atactcacca tccacagtaa 420 

actcacgaat cctgtcacaa acaaggagat atggtactac gagattgtca tcaaaccctt 4 80 

u cacccagcag gtctatccaa gcctgcgccc tgctcgttta gtaggctatg acggcatctc 540 

!T cccaggtcct acgatcatag tgccgagagg aacagaagct gttgtacggt ttataaacca 600 

i! gggtgatcgc gaaagctcca tccatctcca cggctccccc tcccgtgccc cttttgacgg 660 

M atgggctgat gatatgatca tgaaggggga atacaaaggt acgatagcgt gtgattctac 72 0 

gcatcaggaa gcctctatca tactaacagg actttcttct cagactacta ctacccgaac 780 

O aaccaagctg ccagattttt gtggtaccac gatcatgcta tgcatgttgt aagtctttac 840 

pi! cgacttttca tggtagtgaa acggaaggat taagctaaca tctgtgcaga ccgcagaaaa 900 

M, tgcctatttc gggcaagccg gcgcctacct gatcacagac ccggctgagg atgctctcgg 960 

pi ccttccttca ggttacggaa aatacgacat tccgctggtc ctcagttcca agtactacaa 1020 

J" cgccgatgga actcttaaga ccagtgtggg agaagacaag agtgtttggg gcgacatcat 1080 

ccatgtcaac ggtcagccct ggccattctt aaatgttgag cctcgaaagt atcgtcttcg 1140 

JJ"; attcctcaac gcggctgttt ctaggaactt tgccctttac ttcgtcaagc aagacaacac 12 00 

tgccactagg cttcctttcc aggtcattgc ctctgatgca gggctactca cacacccggt 12 60 

^f- tcaaacctca gatatgtatg ttgcagccgc agaacgctac gagattgtgt tcgatttcgc 1320 

J* gccctatgcc ggccaaacgt tggatctgcg caacttcgca aaggccaatg gtatcggtac 13 80 

Q cgacgacgac tacgcaaaca ctgacaaggt catgcgtttc cacgtcagca gccaaacagt 1440 

ffj cgtcgataac tccgtggtac ccgagcagct atctcagatc cagttccccg cggacaaaac 1500 

cgacatagac catcacttcc gtttccatcg taccaacggc gagtggcgca tcaacggcat 1560 

cgggtttgca gacgtcgaga accgtgttct tgccaaggta ccgcgcggta ctgtcgagct 162 0 

ttgggaactt gagaacagct ccggcggctg gtcacacccc atccacgtcc acctagtaga 1680 

cttccgagtc gtcgcacgct acggcgacga aggcactcgc ggcgtcatgc cctatgaggc 1740 

cgccggtctc aaggacgtcg tgtggctcgg ccgtcacgag acggtcctcg tcgaagcaca 1800 

ttacgcccca tgggacggag tctacatgtt ccactgccac aacctcatcc acgaagacca 1860 

agacatgatg gccgccttcg acgtgactaa actccagaac tttgggtaca acgagacgac 1920 

tgatttccac gatcctgagg atcctcgctg gtcagcaaga cctttcaccg cgggtgatct 1980 

cacggcgcga tcgggtatct tttcagaaga atccatcagg gctagagtaa atgagttggc 2 040 

gctcgagcag ccttacagcg aactcgcaca agttacagcc tcgctcgagc agtactacaa 2100 

gacgaaccag aaacgccacg acgagtgcga agacatgcct gctggcccta tcccccgtta 2160 

tcgtaggttt caggtctgat tcaagttgtt ttggtggtgc aacttctcct tcttctctcc 222 0 

attgaactta attgtagatg atggatacac actcacttct ccctttctat ctcgacgctt 2280 

tggccatttt atttggtctt attgtgctat atactgtcta tttctctttc gtatacgagc 2340 

aatgtatgtc ttggtcggag tcttgtggag ctgctgaggt gacacctcgc gacgccatct 24 00 

tagcagtttt cgtaactctc gtctatttgt gattactttg ttccttaatc agtaacagct 2460 

tgatgttaga ttagcaatga gacgaacgat gaagcaatct gagatggatc cttttttttt 2 52 0 

cctaatattt gtatactaaa gaatgtgaac aatgccgttt tatgaaatgc tcataacatg 2580 

cagcatattt actttgttct atttcatttc attttcatat gtacgcatat cctcggcatc 2640 

agacaagaga cgcgacaacg ctctctgcat cccttctcgg cccgtaattc cgtagaaaat 2700 

gaccgacggg aaagcagtcc tccacgcgct ccatgctcat catgctgcgt actatgtatc 2760 



> 



2905 



cccttccaac gcggatggcg cggatgtcgc tgcgaaccca ttgaatgggc atcacgacag 2 82 0 
ccatcatgtc gctaaggacg gattcttctt cggatgcaat gcttgtgagg gggttttctg 2880 
catcccagca agatgaggtg gatcc 

<210> 4 
<211> 627 
<212> PRT 

<213> Bipolaris spicifera 
<400> 4 

Met Val Ala Lys Tyr Leu Phe Ser Ala Leu Gin Leu Val Ser He Ala 

15 10 15 

Lys Gly He Tyr Gly Val Ala Leu Ser Glu Arg Pro Ala Lys Phe Val 

20 25 30 

Asp Asn Thr Pro Asp Glu Glu Lys Ala Ala Leu Ala Ser He Val Glu 

35 40 45 

Asp Asp Pro Ala Asp Val Val Asn Met Leu Lys Asp Trp Gin Ser Pro 

50 55 60 

Glu Tyr Pro Leu He Phe Arg Gin Pro Leu Pro He Pro Pro Ala Lys 
H> 65 70 75 80 

h Glu Pro Asn Lys Leu Thr Asn Pro Val Thr Asn Lys Glu He Trp Tyr 
51 85 90 95 

5 Tyr Glu He Val He Lys Pro Phe Thr Gin Gin Val Tyr Pro Ser Leu 
S! 100 * 105 HO 

Jr; Arg Pro Ala Arg Leu Val Gly Tyr Asp Gly He Ser Pro Gly Pro Thr 
jW " 115 ~ 120 125 

I 5 * He He Val Pro Arg Gly Thr Glu Ala Val Val Arg Phe He Asn Gin 
O 130 135 140 

a Gly Asp Arg Glu Ser Ser He His Leu His Gly Ser Pro Ser Arg Ala 
Q 145 ' 150 155 160 

pH Pro Phe Asp Gly Trp Ala Asp Asp Met He Met Lys Gly Glu Tyr Lys 

U " 165 170 175 

% Asp Tyr Tyr Tyr Pro Asn Asn Gin Ala Ala Arg Phe Leu Trp Tyr His 

' ^ 180 185 190 

Asp His Ala Met His Val Thr Ala Glu Asn Ala Tyr Phe Gly Gin Ala 

fU ~ 195 200 205 

Gly Ala Tyr Leu He Thr Asp Pro Ala Glu Asp Ala Leu Gly Leu Pro 

210 215 220 

Ser Gly Tyr Gly Lys Tyr Asp He Pro Leu Val Leu Ser Ser Lys Tyr 

225 ~ ' ' 230 235 240 

Tyr Asn Ala Asp Gly Thr Leu Lys Thr Ser Val Gly Glu Asp Lys Ser 

245 250 255 

Val Trp Gly Asp He He His Val Asn Gly Gin Pro Trp Pro Phe Leu 

260 265 270 

Asn Val Glu Pro Arg Lys Tyr Arg Leu Arg Phe Leu Asn Ala Ala Val 

275 280 285 

Ser Arg Asn Phe Ala Leu Tyr Phe Val Lys Gin Asp Asn Thr Ala Thr 

290 295 300 

Arg Leu Pro Phe Gin Val He Ala Ser Asp Ala Gly Leu Leu Thr His 

305 310 315 320 

Pro Val Gin Thr Ser Asp Met Tyr Val Ala Ala Ala Glu Arg Tyr Glu 

325 330 335 

He Val Phe Asp Phe Ala Pro Tyr Ala Gly Gin Thr Leu Asp Leu Arg 

340 345 350 

Asn Phe Ala Lys Ala Asn Gly He Gly Thr Asp Asp Asp Tyr Ala Asn 

355 ^ 360 365 

Thr Asp Lys Val Met Arg Phe His Val Ser Ser Gin Thr Val Val Asp 







370 










375 










380 












Asn 


Ser 


Val 


Val 


Pro 


Glu 


Gin 


Leu 


Ser 


Gin 


He 


Gin 


Phe 


Pro 


Ala 


Asp 




385 










390 










395 










400 




Lys 


Thr 


Asp 


He 


Asp 


His 


His 


Phe 


Arg 


Phe 


His 


Arg 


Thr 


Asn 


Gly 


Glu 












405 










410 










415 






Trp 


Arg 


He 


Asn 


Gly 


He 


Gly 


Phe 


Ala 


Asp 


Val 


Glu 


Asn 


Arg 


Val 


Leu 










420 










425 










430 








Ala 


Lys 


Val 


Pro 


Arg 


Gly 


Thr 


Val 


Glu 


Leu 


Trp 


Glu 


Leu 


Glu 


Asn 


Ser 








435 










440 










445 










Ser 


Gly 


Gly 


Trp 


Ser 


His 


Pro 


He 


His 


Val 


His 


Leu 


Val 


Asp 


Phe 


Arg 






450 










455 










460 












Val 


Val 


Ala 


Arg 


Tyr 


Gly 


Asp 


Glu 


Gly 


Thr 


Arg 


Gly 


Val 


Met 


Pro 


Tyr 




465 










470 










475 










480 




Glu 


Ala 


Ala 


Gly 


Leu 


Lys ' Asp 


Val 


Val 


Trp 


Leu 


Gly 


Arg 


His 


Glu 


Thr 












485 










490 










495 






Val 


Leu 


Val 


Glu 


Ala 


His 


Tyr 


Ala 


Pro 


Trp 


Asp 


Gly 


Val 


Tyr 


Met 


Phe 










500 










505 










510 








His 


Cys 


His 


Asn 


Leu 


He 


His 


Glu 


Asp 


Gin 


Asp 


Met 


Met 


Ala 


Ala 


Phe 








515 










520 










525 










Asp 


Val 


Thr 


Lys 


Leu 


Gin 


Asn 


Phe 


Gly 


Tyr 


Asn 


Glu 


Thr 


Thr 


Asp 


Phe 


-is;;:. 




530 










535 










540 












His 


Asp 


Pro 


Glu 


Asp 


Pro Arg 


Trp 


Ser 


Ala 


Arg 


Pro 


Phe 


Thr 


Ala 


Gly 




545 










550 










555 










560 




Asp 


Leu 


Thr 


Ala 


Arg 


Ser Gly 


He 


Phe 


Ser 


Glu 


Glu 


Ser 


He 


Arg 


Ala 












565 










570 










575 




Arg 


Val 


Asn 


Glu 


Leu 


Ala 


Leu 


Glu 


Gin 


Pro 


Tyr 


Ser 


Glu 


Leu 


Ala 


Gin 










580 










585 










590 






Isss- 


Val 


Thr 


Ala 


Ser 


Leu 


Glu 


Gin 


Tyr 


Tyr 


Lys 


Thr 


Asn 


Gin 


Lys 


Arg 


His 


a5 






595 










600 










605 










Asp 


Glu 


Cys 


Glu 


Asp 


Met 


Pro 


Ala 


Gly 


Pro 


He 


Pro 


Arg 


Tyr 


Arg 


Arg 


:K5! : 




610 










615 










620 












Phe 


Gin 


Val 






























625 


































<210> 5 
































<211> 1791 





























<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDNA 
<400> 5 

gtcaatatgc tgttcaagtc atggcaactg gcagcagcct ccgggctcct gtctggagtc 60 

ctcggcatcc cgatggacac cggcagccac cccattgagg ctgttgatcc cgaagtgaag 12 0 

actgaggtct tcgctgactc cctccttgct gcagcaggcg atgacgactg ggagtcacct 180 

ccatacaact tgctttacag gaatgccctg ccaattccac ctgtcaagca gcccaagatg 240 

atcattacca accctgtcac cggcaaggac atttggtact atgagatcga gatcaagcca 3 00 

tttcagcaaa ggatttaccc caccttgcgc cctgccactc tcgtcggcta cgatggcatg 3 60 

agccctggtc ctactttcaa tgttcccaga ggaacagaga ctgtagttag gttcatcaac 420 

aatgccaccg tggagaactc ggtccatctg cacggctccc catcgcgtgc ccctttcgat 480 

ggttgggctg aagatgtgac cttccctggc gagtacaagg attactactt tcccaactac 540 

caatccgccc gccttctgtg gtaccatgac cacgctttca tgaagactgc tgagaatgcc 600 

tactttggtc aggctggcgc ctacattatc aacgacgagg ctgaggatgc tctcggtctt 660 

cctagtggct atggcgagtt cgatatccct ctgatcctga cggccaagta ctataacgcc 72 0 

gatggtaccc tgcgttcgac cgagggtgag gaccaggacc tgtggggaga tgtcatccat 78 0 

gtcaacggac agccatggcc tttccttaac gtccagcccc gcaagtaccg tttccgattc 840 



J 



ctcaacgctg ccgtgtctcg tgcttggctc ctctacctcg tcaggaccag ctctcccaac 900 

gtcagaattc ctttccaagt cattgcctct gatgctggtc tccttcaagc ccccgttcag 960 

acctctaacc tctaccttgc tgttgccgag cgttacgaga tcattattga cttcaccaac 102 0 

tttgctggcc agactcttga cctgcgcaac gttgctgaga ccaacgatgt cggcgacgag 1080 

gatgagtacg ctcgcactct cgaggtgatg cgcttcgtcg tcagctctgg cactgttgag 114 0 

gacaacagcc aggtcccctc cactctccgt gacgttcctt tccctcctca caaggaaggc 1200 

cccgccgaca agcacttcaa gtttgaacgc agcaacggac actacctgat caacgatgtt 12 60 

ggctttgccg atgtcaatga gcgtgtcctg gccaagcccg agctcggcac cgttgaggtc 132 0 

tgggagctcg agaactcctc tggaggctgg agccaccccg tccacattca ccttgttgac 1380 

ttcaagatcc tcaagcgaac tggtggtcgt ggccaggtca tgccctacga gtctgctggt 144 0 

cttaaggatg tcgtctggtt gggcaggggt gagaccctga ccatcgaggc ccactaccaa 1500 

ccctggactg gagcttacat gtggcactgt cacaacctca ttcacgagga taacgacatg 1560 

atggctgtat tcaacgtcac cgccatggag gagaagggat atcttcagga ggacttcgag 162 0 

gaccccatga accccaagtg gcgcgccgtt ccttacaacc gcaacgactt ccatgctcgc 1680 

gctggaaact tctccgccga gtccatcact gcccgagtgc aggagctggc cgagcaggag 1740 

ccgtacaacc gcctcgatga gatcctggag gatcttggaa tcgaggagta a 1791 

<210> 6 
<211> 2063 
U <212> DNA 

<213> Curvularia pallescens 

<400> 6 

atggttgcca aatacctctt ctcggcactt caactcgctt caattgcgaa aggcatatac 60 

ggcgttgctt tgagcgagcg tcctgccaaa tatattgacg aaacccccga cgaagaaaag 12 0 

gctgccctgg cagccatcgt tgaagatgac cctgccgatg ttttcagaat cctgaaggac 180 

tggcaaagcc cggagtatcc catccttttt cgcgaggcac tgcccatccc tccagccaag 240 

gaaccgaagt agtgagtctt gaattgcatg gacaggtttc ctagaatatg ctcacccatc 3 00 

cgcagtaaaa tgacgaatcc tgtcacaaac aaggagatct ggtactacga gattgtcatc 360 

aaacccttta accaacaggt ctatccaagfc ctacgtcctg ctcgcttggt aggctatgat 420 

ggcatttcac caggccctac gatcatcgtg ccgagaggaa cagaagccgt tgtacgattc 480 

gtaaaccagg gtgatcgcga gagttcgatt catcttcatg gttctccctc ccgtgccccc 54 0 

tttgacggat gggctgaaga tttgattatg aagggccaat tcaaaggtac aacagaacaa 600 

tcttatgcat cagggtgcct cttttatact aacacgactc gttcttagac tactactacc 660 

cgaacaacca ggctgccaga ttcctgtggt accacgatca tgctatgcat gttgtaagtc 72 0 

ttgcagacta atcatgggag cgaaacggaa agatcgggct gacacttatg cagactgcgg 7 80 

aaaatgccta ttttggacag gctggcgcct acctgatcac agacccagct gaggacgccc 840 

tcggccttcc ttcgggttac ggaaaatacg acatcccact ggtgctcagt tccaagttct 90 0 

acaacagtga tggaactctc cagaccagtg tgggagaaga caacagtctc tggggcgacg 960 

tcatccatgt caacggtcag ccctggccat tcttcaacgt tgagcctcga aagtatcgcc 102 0 

ttcgattcct caatgcggct gtttctcgga actttgccct ctatttcgtc aagcaacaag 1080 

ccactgctac tagacttcct ttccaggtca ttgcctctga tgcagggcta ctcacgcacc 1140 

cggtccaaac ctcagatatt tacgtggcag cagcagagcg ctacgagatt gtattcgact 12 00 

ttgcgcctta tgcaggccag acgatagatt tgcgtaactt tgcaaaggcc aatggggtcg 1260 

gcaccgatga cgattatgca aacactgaca aggtcatgcg cttccatgtc agcagccaag 1320 

cagtcgtcga taactcggtg gtacccgcac agctatctca gatccagttc cccgccgaca 1380 

aaaccggcat cgaccaccac ttccgcttcc atcgcaccaa cagcgagtgg cgcatcaacg 1440 

gcatcgggtt tgcagacgtc cagaaccgta tcctggccaa ggtaccgcgc ggcactgtcg 1500 

agctatggga actcgagaac agctccggcg gctggtcgca ccccatccac gtccacctgg 1560 

tcgacttccg agtcgtcgca cgctacggtg acgaaagcac tcgcggcgtc atgccctacg 1620 

agtccgccgg tctcaaggac gtcgtgtggc tcggccgcca cgagacggtg ctcgtcgaag 1680 

cacactacgc cccctgggac ggagtctaca tgttccactg ccacaacctg atccacgaag 174 0 

accaagacat gatggccgcg tttgacgtga ctaagctcca gaactttggc tacaacgaga 1800 

cgacggattt ccacgacccg gaagattctc gctggtctgc aagacccttc accgcggctg 18 60 

acttgacggc gcgatcgggt atcttctcag aagcatccat cagggctaga gtgaacgagt 1920 

tggcgctgga acagccgtac agcgaactgg cacaggtcac ggcctcgctc gagcagtact 1980 

acaagacgaa caagaaacgc caggccgagt gcgaagacat gcctgctggc cccattcccc 2 04 0 



gttatcgcag gtttcaggtc tga 



<210> 7 
<211> 627 
<212> PRT 

<213> Curvularia pallescens 



<400> 7 

Met Val Ala Lys Tyr Leu Phe Ser Ala Leu Gin Leu Ala Ser lie Ala 

15 10 15 

Lys Gly He Tyr Gly Val Ala Leu Ser Glu Arg Pro Ala Lys Tyr He 

20 25 30 

Asp Glu Thr Pro Asp Glu Glu Lys Ala Ala Leu Ala Ala He Val Glu 

35 40 45 

Asp Asp Pro Ala Asp Val Phe Arg He Leu Lys Asp Trp Gin Ser Pro 

50 55 60 

Glu Tyr Pro He Leu Phe Arg Glu Ala Leu Pro He Pro Pro Ala Lys 
65 70 75 80 

Glu Pro Asn Lys Met Thr Asn Pro Val Thr Asn Lys Glu He Trp Tyr 

85 90 95 

Tyr Glu He Val He Lys Pro Phe Asn Gin Gin Val Tyr Pro Ser Leu 

100 105 110 

Arg Pro Ala Arg Leu Val Gly Tyr Asp Gly He Ser Pro Gly Pro Thr 

115 120 125 

He He Val Pro Arg Gly Thr Glu Ala Val Val Arg Phe Val Asn Gin 

130 135 140 

Gly Asp Arg Glu Ser Ser He His Leu His Gly Ser Pro Ser Arg Ala 
145 150 155 160 

Pro Phe Asp Gly Trp Ala Glu Asp Leu He Met Lys Gly Gin Phe Lys 

165 170 175 

Asp Tyr Tyr Tyr Pro Asn Asn Gin Ala Ala Arg Phe Leu Trp Tyr His 

180 185 190 

Asp His Ala Met His Val Thr Ala Glu Asn Ala Tyr Phe Gly Gin Ala 

195 200 205 

Gly Ala Tyr Leu He Thr Asp Pro Ala Glu Asp Ala Leu Gly Leu Pro 

210 215 220 

Ser Gly Tyr Gly Lys Tyr Asp He Pro Leu Val Leu Ser Ser Lys Phe 
225 230 235 240 

Tyr Asn Ser Asp Gly Thr Leu Gin Thr Ser Val Gly Glu Asp Asn Ser 

245 250 255 

Leu Trp Gly Asp Val He His Val Asn Gly Gin Pro Trp Pro Phe Phe 

260 265 270 

Asn Val Glu Pro Arg Lys Tyr Arg Leu Arg Phe Leu Asn Ala Ala Val 

275 280 285 

Ser Arg Asn Phe Ala Leu Tyr Phe Val Lys Gin Gin Ala Thr Ala Thr 

290 295 300 

Arg Leu Pro Phe Gin Val He Ala Ser Asp Ala Gly Leu Leu Thr His 
305 310 315 320 

Pro Val Gin Thr Ser Asp He Tyr Val Ala Ala Ala Glu Arg Tyr Glu 

325 330 335 

He Val Phe Asp Phe Ala Pro Tyr Ala Gly Gin Thr He Asp Leu Arg 

340 345 350 

Asn Phe Ala Lys Ala Asn Gly Val Gly Thr Asp Asp Asp Tyr Ala Asn 

355 360 365 

Thr Asp Lys Val Met Arg Phe His Val Ser Ser Gin Ala Val Val Asp 

370 375 380 

Asn Ser Val Val Pro Ala Gin Leu Ser Gin He Gin Phe Pro Ala Asp 





385 










390 




O Q C 








400 
*± \j \> 




Lys 


Thr 


Gly 


He 


Asp 


His 


His 


Phe Arg Phe His Arg 


Thr 


Asn 


Ser 


Pi n 
O-LU 










405 






410 






415 






Trp 


Arg 


He 


Asn 


Gly 


He 


Gly 


Phe Ala Asp Val Gin 


Asn Arg 


Tin 

i xe 


Leu 






420 








425 




430 








Ala 


Lys 


Val 


Pro 


Arg Gly 


Thr 


Val Glu Leu Trp Glu 


Leu 


Glu 


Asn 








435 










440 


445 










Ser 


Gly 
450 


Gly 


Trp 


Ser 


His 


Pro 
455 


He His Val His Leu 
460 


Val 


Asp 


pne 


Arg 




Val 


Val 


Ala 


Arg 


Tyr Gly 


Asp 


Glu Ser Thr Arg Gly 


Val 


Met 


Pro 


Tyr 




465 








470 




475 








/ion 
*± o u 




Glu 


Ser 


Ala 


Gly 


Leu 
485 


Lys 


Asp 


Val Val Trp Leu Gly 
490 


Arg 


His 


CjlU 

495 


Thr 




Val 


Leu 


Val 


Glu 
500 


Ala 


His 


Tyr 


Ala Pro Trp Asp Gly 
505 


Val 


Tyr 
510 


Met 


pne 




His 


Cys 


His 


Asn 


Leu 


He 


His 


Glu Asp Gin Asp Met 


Met 


Ala 


Ala 


rne 






515 










520 


525 










Asp 


Val 


Thr 


L Y S 


Leu 


Gin 


Asn 


Phe Gly Tyr Asn Glu 


Thr Thr Asp 


pne 




530 










535 


540 












His 


Asp 


Pro 


Glu 


Asp 


Ser 


Arg 


Trp Ser Ala Arg Pro 


Phe 


Thr 


Ala 


Aia 




545 








550 




555 








C C d 

d b U 




Asp 


Leu 


Thr 


Ala 


Arg 


Ser 


Gly 


He Phe Ser Glu Ala 


Ser 


He 


Arg 


Axa 










565 






570 






575 




Arg 


Val 


Asn 


Glu 


Leu 


Ala 


Leu 


Glu Gin Pro Tyr Ser 


Glu 


Leu 


Ala 


bin 








580 








585 




590 






i v 


Val 


Thr 


Ala 


Ser 


Leu 


Glu 


Gin 


Tyr Tyr Lys Thr Asn 


Lys 


Lys 


Arg 


Gin 








595 










600 


605 








Ala 


Glu 


Cys 


Glu 


Asp 


Met 


Pro 


Ala Gly Pro He Pro 


Arg 


Tyr 


Arg 


Arg 






610 










615 


62 0 












Phe 


Gin 


Val 





















HI 625 

#i <210> 8 

P <211> 858 

flfj <212> DNA 

s " <213> Amerosporium atrum 



<220> 

<221> misc_f eature 
<222> (1) . . . (858) 
<223> n = A,T,C or G 



<400> 8 

caccgccgag aacgcttact ttggtcaagc tggcttttac attctgcacg accccgctga 60 

agatgcattg ggtctgcctt ctggcaagta tgatgtacct cttgcactgt cctccaagca 12 0 

gtacaacagc gacggtaccc tcttcgaccc caaggacgag accgattcac tgttcggcga 180 

tgtcatccac gtcaacggac agccatggcc ctactttaag gtcgagcctc gcaagtaccg 240 

tctccgcttc ctcaatgctg ctatcagccg tgccttcaag ctcactttcg aggctgatgg 300 

caaagtgatc aactttcctg tcatcggtgc cgatactggt ctcttgacca agcctgttca 3 60 

gacaagcaac cttgagatct ctatggccga gcgctgggag gttgtttttg acttcagcca 420 

attttccggg aagaacgtca ccctcaagaa cggtcgcgat gtgcagcacg atgaggacta 480 

caactccacc gacaaagtca tgcagttcgt tgttggcaag gatgttacga gccaggctgg 54 0 

taatggcaac cttcccggct ctctgcgcac tgttcccttc cctcctaaga aggggcggag 600 

tcgacaggag cttcaagttc ggcagggacc ggtggccagt ggactgttaa tggcttgacc 660 

ttcgctgatg tcaacaaccg catcctggct aagcccccaa cgtggtgcca tcgaggtttt 72 0 

gggagctttg agaacttcca gcggnggntg gtcttaccct tgtccacatc cacctgggtc 7 80 
gactttccag atncttgtct tgcactggan gcaaggcncc ccgttntaac tncnanaaag 



840 



J 



gaagcacttt caagggcg 

<210> 9 
<211> 114 
<212> PRT 

<213> Amerosporium atrum 



<220> 

<221> VARIANT 
<222> (1) . . . (114) 

<223> Xaa = space of unknown number of aa 





<400> 9 
















Thr 


Ala 


Glu 


Asn 


Ala 


Tyr 


Phe 


Gly Gin Ala Gly Phe Tyr He Leu His 




1 








5 






10 15 




Asp 


Pro 


Ala 


Glu 
20 


Asp 


Ala 


Leu 


Gly Leu Pro Ser Gly Lys Tyr Asp Val 
25 30 




Pro 


Leu 


Ala 
35 


Leu 


Ser 


Leu 


Lys 


Ala Tyr Asn Ser Asp Gly Thr Leu Phe 
40 45 




Asp 


Pro 


Lys 


Asp 


Glu 


Thr 


Asp 


Ser Leu Phe Gly Asp Val He His Val 






50 










55 


60 




Asn 


Gly 


Gin 


Pro 


Trp 


Pro 


Tyr 


Leu Lys Val Glu Pro Arg Lys Tyr Arg 


FT: 


65 










70 




75 80 




Leu 


Arg 


Phe 


Leu 


Asn 


Ala 


Ala 


He Ser Arg Ala Phe Lys Xaa Val Trp 


» : 










85 






90 95 




Glu 


Leu 


Glu 


Asn 


Thr 


Ser 


Ser 


Gly Gly Trp Ser Tyr Pro Val His He 










100 








105 HO 




His 


Leu 















ft <2io> io 

rl <211> 19 
] ft <212> PRT 

2£ <213> Stachybotrys chart arum 

W <220> 

<221> VARIANT 

<222> (1) . . . (19) 

<223> Xaa = Any Amino Acid 



<400> 10 

Asp Tyr Tyr Phe Pro Asn Tyr Gin Ser Ala Arg Leu Leu Xaa Tyr His 

1 5 10 15 

Asp His Ala 



<210> 11 

<211> 13 

<212> PRT 

<213> Stachybotrys chartarum 



<400> 11- 

Arg Gly Gin Val Met Pro Tyr Glu Ser Ala Gly Leu Lys 
1 ' 5 10 



<210> 12 
<211> 20 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> degenerated primer 

<221> misc_feature 
<222> (12) . . . (12) 
<223> n = A,T,C or G 

<221> misc_f eature 
<222> (15) . . . (20) 
<223> n = T or C 

<400> 12 

tattactttc cnaantanca 

<210> 13 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> degenerated primer 

<221> misc_feature 
<222> (1) . . . (20) 
<223> n = A,T,C or G 

<400> 13 

tcgtatggca tnacctgncc 

<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide primer 

<221> misc_feature 
<222> (1) . . . (20) 
<223> n = T or C 

<400> 14 

tggtaccang ancangct 

<210> 15 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide primer 

<221> misc___f eature 
<222> (1) . . . (1) 



<223> n = A or G 

<221> misc___f eature 
<222> (10) . . . (10) 
<223> n = T or G 

<400> 15 

ngactcgtan ggcatgac 18 

<210> 16 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide primer 

<221> misc_feature 
y . <222> (1) . . . (21) 
ST <223> n = A or G 



M <400> 16 

IM tcgtggatga nnttgtgnca n 21 

Is*-?; 

f|! <210> 17 

M, <211> 21 

Q <212> DNA 

<213> Artificial Sequence 



ass;' 



8 5 



<220> 

<223> oligonucleotide primer 



yj <221> misc_feature 

Q <222> (2) . . . (2) 

HI <223> n = A,T,C or G 

<221> misc_feature 
<222> (5) . . . (10) 
<223> n = A or G 

<221> misc__f eature 
<222> (13) . . . (13) 
<223> n = T or C 

<221> mis cofeature 
<222> (15) . . . (15) 
<223> n = A or G 



<400> 17 

cnagacnacn tcnttnagac c 



21 



